ABSTRACT: Adhesion of lymphocytes to endothelium is vital to lymphocyte 
migration into lymphoid tissue and into inflammatory sites. In this 
review, Yoji Shimizu and colleagues identify the molecules that mediate 
lymphocyte-endothelial cell adhesion, describe the underlying principles 
of lymphocyte migration, and discuss a model of the sequence of events 
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a lymphocyte to successfully attach to endothelium and migrate 


into 
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Abstract: P-selectin is an alpha granule membrane associated glycoprotein 
in platelets (PI) expressed on the surface following exposure to 
secretagogues in suspension, It is not clear, whether P-selectin is 
transported from granule membranes to the PI surface, or released by 
surface-activation (SfA) . In the present study washed PI were allowed 
to interact with grids for different periods of time (5-20 min) , fixed 
briefly and exposed to a monoclonal antibody to P-selectin, Grids were 
washed and exposed to goat anti-mouse IgG antibody coupled to 10 nm 
gold particles, Examination in the electron microscope revealed a 
differential distribution of the gold probe on SfA PI, DiscoidPl did 
not express P -selectin . Early dendritic PI revealed a few gold 
probes for p -selectin near the central zone, Late dendritic PI 
expressed p -selectin on PI bodies and some on pseudopods, On fully 
spread PI P- selectin probes were evenly -distributed, but more 
concentrated on the peripheral marginthan the central zone, Results 
demonstrate that P-selectin is released from SfA PI, Its initial 
expression in the central zone suggests it reaches the surface through 
channels of the open canalicular system. The centrifugal movement of 
P-selectin is opposite in direction to translocation of mobile 
receptor-ligand complexes. 
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P-selectin mediates the interaction of circulating leukocytes with 
platelets and microvascular endothelium in response to oxidized lipoprotein 
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BACKGROUND: Oxidized low density lipoprotein (oxLDL) has been 
demonstrated to stimulate leukocyte/endothelium interaction, an early 
feature of atherogenesis . Using the skinfold chamber model for intravital 
microscopy in hamsters and mice, we have shown that oxLDL-induced leukocyte 
adhesion to microvascular endothelium shares many characteristics with 
leukocyte adhesion during inflammation and ischemia/reperf usion, including 
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the involvement of beta 2 integrin adhesion molecules. In light of the 
two-step model of leukocyte adhesion, we have examined the contribution of 
P-selectin to oxLDL-induced leukocyte/endothelium interaction. P-selectin 
is an inducible adhesion molecule on platelets and endothelium, mediating 
the initial steps of leukocyte margination and rolling along the 
endothelial lining, as well as of aggregate formation between platelets and 
leukocytes. EXPERIMENTAL DESIGN: For our studies, we used the dorsal 
skinfold chamber model for intravital fluorescence microscopy on awake 
Syrian golden hamsters. Hamsters were treated 10 minutes before 
oxLDL-injection (oxidized by Cu2+, 4 mg/kg body weight, intravenously) with 
blocking antibodies to P-selectin (2 mg/kg body weight intravenously, N = 
7). RESULTS; In seven control animals (pretreated with an irrelevant IgG 
antibody), oxLDL injection elicited leukocyte rolling and adhesion on both 
venular and arteriolar endothelium, and also the formation of aggregates 
tumbling down the microvessels and firmly adhering to the microvascular 
endothelium. The aggregates consisted of leukocytes and activated , 

dendritic platelets / as assessed by scanning electron microscopy of the 
buffy coat isolated by density gradient centrifugation of whole blood taken 
from hamsters 15 minutes after injection of oxLDL. Leukocyte adhesion to 
venular and arteriolar endothelium, as well as the formation of 
leukocyte/platelet aggregates were significantly reduced by pretreatment of 
the animals with anti-P-selectin antibodies. CONCLUSIONS: These data 
emphasize the similarities between leukocyte adhesion in response to oxLDL 
and in other pathophysiologic conditions, identifying P-selectin as a 
crucial player in the interaction between leukocytes and microvascular 
endothelium as well as in the formation of circulating leukocyte/platelet 
aggregates . 
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P-selectin and E-selectin are related adhesion receptors for monocytes 
and neutrophils that are expressed by stimulated endothelial cells, 
P-selectin is stored in Weibel-Palade bodies, and it reaches the plasma 
membrane after exocytosis of these granules. E-selectin is not stored, and 
its synthesis is induced by cytokines. We studied the fate of the two 
proteins after their surface expression by following the intracellular 
routing of internalized antibodies to the selectins. By immunofluorescent 
staining, P-selectin antibody was first seen in endosomes, then in the 
Golgi region, and finally in Weibel-Palade bodies. In contrast, the 
E-selectin antibody was detected only in endosomes and lysosomes. 
Subcellular fractionation of cells after 4 h chase confirmed the 
localization of P-selectin antibody in storage granules and of the 
E-selectin antibody in lysosomes. In AtT-20 cells, a mouse pituitary cell 
line, transfected with P- or E-selectin, only P-selectin was delivered to 
the endogenous adrenocorticotrophic hormone storage granules after 
endocytosis. Deletion of the cytoplasmic domain abolished internalization. 
In summary, after a brief surface exposure, internalized E-selectin is 
degraded in the lysosomes, whereas P-selectin returns to the storage 
granules from where it can be reused. 
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ABSTRACT: The selectins are a newly described family of 

carbohydrate-binding adhesion molecules involved in the regulation of 
leukocyte traffic. Selectins are composed of an N-terminal C-type lectin 
domain, a single EGF domain, a variable number of short concensus repeat 
(SCR) domains, a transmembrane region and a cytoplasmic tail. L-selectin 
(LAM-l/LECAM-l/LECCAM-1) is the only selectin expressed on leukocytes, 
and mediates a number of leukocyte-endothelial interactions, including 
the binding of lymphocytes to HEV of peripheral lymph node high 
endothelial venules (HEV), neutrophil rolling, and leukocyte attachment 
to cytokine-treated endothelium in vitro. Stable transf ectants expressing 
a series of chimeric selectins and deletion mutants were functionally 
analyzed in order to determine the molecular basis of adhesion mediated 
by L-selectin. The specificity of adhesion was found to reside entirely 
within the lectin domain, suggesting that this domain is the only domain 
of the protein to interact with the carbohydrate ligand. These results 
make previous observations that certain mAbs which block function map to 
each of the extracellular domains difficult to interpret. In addition, 
deletion of the cytoplasmic tail of L-selectin abolished adhesion, 
without affecting ligand recognition. Thus, each domain of the selectins 
has an important, but distinct, role in cell adhesion. 
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Abstract: P-selectin is an alpha granule membrane associated glycoprotein 
in platelets (PI) expressed on the surface following exposure to 
secretagogues in suspension. It is not clear, whether P-selectin is 
transported from granule membranes to the PI surface, or released by 
surface-activation (SfA) . In the present study washed PI were allowed 
to interact with grids for different periods of time (5-20 min) , fixed 
briefly and exposed to a monoclonal antibody to P-selectin, Grids were 
washed and exposed to goat anti-mouse IgG antibody coupled to 10 nm 
gold particles, Examination in the electron microscope revealed a 
differential distribution of the gold probe on SfA PI, DiscoidPl did 
not express p -selectin . Early dendritic PI revealed a few gold 
probes for P -selectin near the central zone, Late dendritic PI 
expressed p -selectin on PI bodies and some on pseudopods, On fully 
spread PI P-selectin probes were evenly distributed, but more 
concentrated on the peripheral marginthan the central zone, Results 
demonstrate that P-selectin is released from SfA PI, Its initial 
expression in the central zone suggests it reaches the surface through 
channels of the open canalicular system. The centrifugal movement of 
P-selectin is opposite in direction to translocation of mobile 
receptor-ligand complexes. 
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For proper immune surveillance, naive lymphocytes are recruited from the 
blood into secondary lymphoid organs. L-selectin expressed on lymphocytes 
plays an important role in the initial attachment of these cells to high 
endothelial venules (HEV) in lymph nodes. Previously, we found that 
triggering via L-selectin resulted in activation of lymphocytes, followed 
by an alteration in their adhesion capacity. This suggested that L-selectin 
triggering might play a role in cell-cell interactions after lymph node 
entry. Here, we identify a novel adhesion mechanism involving L -selectin 
-triggered lymphocytes and dendritic cells, and we show that enhanced 
binding to dendritic cells is mediated by galectin-3 and not by integrins. 
Furthermore, it was shown that L-selectin-triggered T lymphocytes exhibited 
enhanced proliferation in an allogeneic mixed lymphocyte reaction. It is 
concluded that, in addition to a role for L-selectin in tethering and 
rolling on endothelium, triggering of the molecule on the lymphocyte 
surface leads to changes that are pertinent for the function of the cell 
after passing the HEV. We argue that the described adhesion mechanism plays 
a role in optimizing the initial interaction between dendritic cells and 
lymphocytes . 
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expressed p -selectin on PI bodies and some on pseudopods, On fully 
spread PI P-selectin probes were evenly distributed, but more 
concentrated on the peripheral marginthan the central zone, Results 
demonstrate that P-selectin is released from SfA PI, Its initial 
expression in the central zone suggests it reaches the surface through 
channels of the open canalicular system. The centrifugal movement of 
P-selectin is opposite in direction to translocation of mobile 
receptor-ligand complexes . 
13/3, AB/3 (Item 3 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

09884319 98425544 PMID: 9754573 

Lymphocyte triggering via L-selectin leads to enhanced 
galectin-3 -mediated binding to dendritic cells. 

Swarte W; Mebius RE; Joziasse DH; Van den Eijnden DH; Kraal G 
Department of Medical Chemistry, Vrije Universiteit, Amsterdam, The 
Netherlands . 

European journal of immunology (GERMANY) Sep 1998, 28 (9) p2864-71, 
ISSN 0014-2980 Journal Code: ENS 
Languages : ENGLISH 
Document type: Journal Article 
Record type: Completed 

For proper immune surveillance, naive lymphocytes are recruited from the 
blood into secondary lymphoid organs. L-selectin expressed on lymphocytes 
plays an important role in the initial attachment of these cells to high 
endothelial venules (HEV) in lymph nodes. Previously, we found that 
triggering via L-selectin resulted in activation of lymphocytes, followed 
by an alteration in their adhesion capacity. This suggested that L-selectin 
triggering might play a role in cell-cell interactions after lymph node 
entry. Here, we identify a novel adhesion mechanism involving L -selectin 
-triggered lymphocytes and dendritic cells, and we show that enhanced 
binding to dendritic cells is mediated by galectin-3 and not by integrins. 
Furthermore, it was shown that L-selectin-triggered T lymphocytes exhibited 
enhanced proliferation in an allogeneic mixed lymphocyte reaction. It is 
concluded that, in addition to a role for L-selectin in tethering and 
rolling on endothelium, triggering of the molecule on the lymphocyte 
surface leads to changes that are pertinent for the function of the cell 
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BACKGROUND: Oxidized low density lipoprotein (oxLDL) has been 
demonstrated to stimulate leukocyte/endothelium interaction, an early 
feature of atherogenesis . Using the skinfold chamber model for intravital 
microscopy in hamsters and mice, we have shown that oxLDL-induced leukocyte 
adhesion to microvascular endothelium shares many characteristics with 
leukocyte adhesion during inflammation and ischemia/reperfusion, including 



the involvement of beta 2 integrin adhesion molecules. In light of the 
two-step model of leukocyte adhesion, we have examined the contribution of 
P-selectin to oxLDL-induced leukocyte/endothelium interaction. P-selectin 
is an inducible adhesion molecule on platelets and endothelium, mediating 
the initial steps of leukocyte margination and rolling along the 
endothelial lining, as well as of aggregate formation between platelets and 
leukocytes. EXPERIMENTAL DESIGN: For our studies, we used the dorsal 
skinfold chamber model for intravital fluorescence microscopy on awake 
Syrian golden hamsters. Hamsters were treated 10 minutes before 
oxLDL-injection (oxidized by Cu2+, 4 mg/kg body weight, intravenously) with 
blocking antibodies to P-selectin {2 mg/kg body weight intravenously, N = 
7). RESULTS: In seven control animals (pretreated with an irrelevant IgG 
antibody) , oxLDL injection elicited leukocyte rolling and adhesion on both 
venular and arteriolar endothelium, and also the formation of aggregates 
tumbling down the microvessels and firmly adhering to the microvascular 
endothelium. The aggregates consisted of leukocytes and activated / 

dendritic platelets , as assessed by scanning electron microscopy of the 
buffy coat isolated by density gradient centrif ugation of whole blood taken 
from hamsters 15 minutes after injection of oxLDL. Leukocyte adhesion to 
venular and arteriolar endothelium, as well as the formation of 
leukocyte/platelet aggregates were significantly reduced by pretreatment of 
the animals with anti-P-selectin antibodies. CONCLUSIONS: These data 
emphasize the similarities between leukocyte adhesion in response to oxLDL 
and in other pathophysiologic conditions, identifying P-selectin as a 
crucial player in the interaction between leukocytes and microvascular 
endothelium as well as in the formation of circulating leukocyte/platelet 
aggregates . 
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P-selectin and E-selectin are related adhesion receptors for monocytes 
and neutrophils that are expressed by stimulated endothelial cells. 
P-selectin is stored in Weibel-Palade bodies, and it reaches the plasma 
membrane after exocytosis of these granules. E-selectin is not stored, and 
its synthesis is induced by cytokines. We studied the fate of the two 
proteins after their surface expression by following the intracellular 
routing of internalized antibodies to the selectins . By immunof luorescent 
staining, P-selectin antibody was first seen in endosomes, then in the 
Golgi region, and finally in Weibel-Palade bodies. In contrast, the 
E-selectin antibody was detected only in endosomes and lysosomes. 
Subcellular fractionation of cells after 4 h chase confirmed the 
localization of P-selectin antibody in storage granules and of the 
E-selectin antibody in lysosomes. In AtT-20 cells, a mouse pituitary cell 
line, transfected with P- or E-selectin, only P-selectin was delivered to 
the endogenous adrenocorticotrophic hormone storage granules after 
endocytosis. Deletion of the cytoplasmic domain abolished internalization. 
In summary, after a brief surface exposure, internalized E-selectin is 
degraded in the lysosomes, whereas P-selectin returns to the storage 
granules from where it can be reused. 
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ABSTRACT: The selectins are a newly described family of 

carbohydrate-binding adhesion molecules involved in the regulation of 
leukocyte traffic. Selectins are composed of an N- terminal C-type lectin 
domain, a single EGF domain, a variable number of short concensus repeat 
(SCR) domains, a transmembrane region and a cytoplasmic tail. L-selectin 
(LAM-l/LECAM-l/LECCAM-1) is the only selectin expressed on leukocytes, 
and mediates a number of leukocyte-endothelial interactions, including 
the binding of lymphocytes to HEV of peripheral lymph node high 
endothelial venules (HEV) , neutrophil rolling, and leukocyte attachment 
to cytokine- treated endothelium in vitro. Stable trans fectants expressing 
a series of chimeric selectins and deletion mutants were functionally 
analyzed in order to determine the molecular basis of adhesion mediated 
by L-selectin. The specificity of adhesion was found to reside entirely 
within the lectin domain, suggesting that this domain is the only domain 
of the protein to interact with the carbohydrate ligand. These results 
make previous observations that certain mAbs which block function map to 
each of the extracellular domains difficult to interpret. In addition, 
deletion of the cytoplasmic tail of L-selectin abolished adhesion, 
without affecting ligand recognition. Thus, each domain of the selectins 
has an important, but distinct, role in cell adhesion. 
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Selectins are a family of three cell adhesion molecules (L-, E-, and 
P-selectin) specialized in capturing leukocytes from the bloodstream to the 
blood vessel wall. This initial cell contact is followed by the 
selectin-mediated rolling of leukocytes on the endothelial cell surface. 
This represents the first step in a cascade of molecular interactions that 
lead to leukocyte extravasation, enabling the processes of lymphocyte 
recirculation and leukocyte migration into inflamed tissue. The central 
importance of the selectins in these processes has been well documented in 
vivo by the use of adhesion-blocking antibodies as well as by studies on 

selectin gene-deficient mice. This review focuses on the molecular 
mechanisms that regulate expression and function (s) of the selectins and 
their ligands. Cell-surface expression of the selectins is regulated by a 
variety of different mechanisms. The selectins bind to carbohydrate 
structures on glycoproteins, glycolipids, and proteoglycans. Glycoproteins 
are the most likely candidates for physiologically relevant ligands. Only a 
few glycoproteins are appropriately glycosylated to allow strong binding to 
the selectins. Recently, more knowledge about the structure and the 
regulated expression of some of the carbohydrates on these ligands 
necessary for selectin binding has been accumulated. For at least one of 
these ligands, the physiological function is now well established. A novel 
and exciting aspect is the signaling function of the selectins and their 
ligands. Especially in the last two years, convincing data have been 
published supporting the idea that selectins and glycoprotein ligands of 
the selectins participate in the activation of leukocyte integrins. 




